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ABSTRACT Objective To investigate the effects of Weile Powder (WLP) on bicarbonate trans-
porters in rats with gastric ulcers, and to probe its functional mechanisms. Methods The 48 SD rats
were randomly divided into the normal control group, the model group, the low dose WLP group (at the
daily dose of 0. 075 g/mL), the middle dose WLP group (at the daily dose of 0. 150 g/mL), the high dose
WLP group (at the daily dose of 0. 030 g/mL ), and the ranitidine group (at the daily dose of 0. 030 g/mL),
8 in each group. The gastric ulcer rat model was prepared by the glacial acetic acid cauterization method.
Rats in each medication group were administered from the 2nd day of modeling. Rats were sacrificed af-
ter 14-day successive medication. The protein was extracted from the ulcer tissue. The protein expres-
sions of solute carrier26 A3 (SLC26A3)and solute carrier26 A6 (SLC26A6 )were detected using Western
blot. The gastric ulcer and its peripheral tissue were sectioned. The changes of cystic fibrosis transmem-
brane conductance regulator (CFTR)were measured by immunofluorescence. Results Compared with
the model control group, the expression levels of SLC26A3 increased in the high dose WLP group and the
ranitidine group with statistical difference (P <0.05). The expression levels of SLC26A6 increased in the
high and middle dose WLP groups and the ranitidine group with statistical difference (P <0.05). The ex-
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pression level of CFTR also obviously increased in the high and middle dose WLP groups (P <0.01).

Conclusion

WLP could elevate the expression levels of SLC26A6, SLC26A3, and CFTR, increase the

secretion of bicarbonate, thus protecting the gastric mucosa.
KEYWORDS Weile Powder; SLC26A3; SLC26A6; cystic fibrosis transmembrane conductance reg-
ulator; immunofluorescence; Western blot; gastric ulcer

HARHECE AAT AR Jo RS 6 IR ZGZH N,
BIEANESE A B, 1B AR O S0 B ot A AR B 107 28
EVEFIPLEATE L A BFoe 0 8 A+ 46 1 36
0 RN /S = B i =117 =11 Al | = N = e |
B0 0 T AR R R 2 ARSI A O B R
ALz i A B VE LT 4E AL 15 5% 12 95 7 (cystic
fibrosis transmembrane regulator, CFTR), Cl™/
HCO, & ¥ 3¢ #ft &, 41 solute carrier26Ax % ji%
(SLC26A3,SLC26A6 ) S E FHHEATHITT , 2 AR HL
e AR O FH S A — i 1) BRI LA

5%

1 3% SD K48 H, A2 ~3 1, kHE
(200 £20) g, MERERF HhE A = ZE B2 R 4L
SPF 21 Al {iE 5 : SCXK (i) 2007 - 0005, K i H
B AR B, O BR/RE IS B) S 1212 h fE 35, =il 22 ~
23 C,

2 FEGPAH  FEAY.HIRE(AAN B
AR TTHT AHEE 6 BRAPZGZEL, 2258 A2, B i 7))
H SR 2 2 B2 i 2 5 Bt BH R 25 Wt e 0y
AR wV RS I i A 2% 18 K IEE A 3..00% |
1.50% 0. 75% MR B il 5 11 T e T IR 4 - A%
0.150 g/}, #5514 0.030 g/(mL - kg), H izl
WA BRA R A 7=, 165 :09105885 . £ Z ik 7]: BCA
A& =ik 7 & ( GeneRay Biotech Colltd);
SLC26A3 ( sc-34939, Santa Cruz Biotechnology.
inc); — 41 (ZB-2306, b st A2 A=W A BR & 7)) 5
SLC26A6 (sc-26728, Santa Cruz Biotechnology.
inc) ; — 9t (CAMOO7 , K B} A= ¥ 47 FR 24 ] ) s CFTR
(sc-10747,Santa Cruz Biotechnology.inc) ; FITC
P Ht (83231, Jt st h A2 LE WA BR 2L v Jackson
Immuno Reasearch) ; DIPA ( Sigma 7 7 ) ; Actin
—3$1(sc-1616,Santa Cruz Biotechnology.inc) ; —
PL(ZB-2301 , ALHUH A IR A A o

3 FEYEE  Thermo 4 i KiF#{X ( Thermo
Scientific,3%[E ) , Bio-Rad HLIKAL ( BLARE 7 7= b Ak
KXot BA) .

4 YR g2y SD KR 48 H, BEHL AL

6 41,4 8 H, 4l by IE 8 X R (A rhAsE ) A2 |
TR T UL B AR A A AR PR R4 B R
A . SE0 I AR R £ 2 25 SCilk 1],
BRFIEEE 24 h, A BYOK, ZBERREE, KRR R & @
TEEIAR L, EREE A R, w AR B , T K BRI %
T EEER R ADAT U R, VT H 1.6 ~2.0 cm,
I (4R B T BE L U T IS I, A TSR ek T I 4
ZEEE AN 6.0 mm, K 2.0 cm B, B
T EATRE, AR ) B CER, n BB N A 100%
ZER0.1 mL,1 min 532 BV 2 R, 2R 5 H
Al A= AR K PR BR AR R PR UE 2 Wk, BB ] UL 1597 B I3
T, MG, DU AR A 8 B R TR N, 18 )2
B IERE , KERIBI NG, TARGS 2 KAFih#EE
2y, HIER T 410.03 g/(mL - kg) | 15 AR AR
210.075 g/(mL - kg) . B A a7l & 41 0.150 g/
(mL - kg) . B A A &4 0.300 g/(mL - kg),
e AP S 2 0 A > I R A 4R 19 40,20 .10 £,
R FIE 80 BREL S0 2h T4 AR K . R A L 9
00 K 5: 00 K25 24 1 IR, iELR4525 14 K

5 WEdEIr K E Bz R4 2! SLC26A3 |
SLC26A6 J CFTR Ml : 5tz A i & T AR5 5
14 K, 3% % HZ450. 1 mLA00 g MR A B, B
B2, FAE B K U, T - 80 “C Uk R4 .
S I EOK R Bz s & Bl 2141, i RIPA 241
WARBUS R A, IFE RN 100 ng, il Western blot ¥
& 4 20 SLC26A3 & SLC26A6 [ 7/KF-, I [a] 4
K2 fLsh#E H B-actin, Western Blotting #:1F
AT BRI EE 100 pgM0ul fm A SE & 1
2 x FAEZE M, 100 C & 5 min 5 LAE ARG AT
LK LS RS 2 5% RIS W3 ks i TBST % i &
M1 h SR IA—PE & 1% BIE D ) TBST ¥
R EE,4 C 8, K H A TBST WK 3 Wk, AR IK
10 min, il Al TBST # B 9 —4t, 7£ = iR 1E
1 h,PERE 3 ¥k, &k 10 min, IlA ECL & Y HI/EH
1 minJ5#E%. FEAE IPWIN60 Jll&: B i8R 1 454 R
SrGEEEME (10D ) , HZ5 5 A H i 441 10D A Bk LAAH
RIS 2545 10D [H# R . TRIE oL EAEL IR A
WU WSS IS, FH pH 6 A IR £ 18 &2 P (R,



o E R S A 2 2013 4E 1 45 33 445 1 3 CJITWM, January 2013, Vol. 33, No. 1 - 83 -

H1k10 min) , SR ECE A SRR, PBS #hk 5 min x
3k, i 1:100 ¥ ERY CFTR, 4 Cid#k., A PBS
B —PfE Rz e B R HEGH , R CE 10 min,
PBS %5 min x3 X, , i/l 1:50 # & FITC Frid —
41,37 CHHE 45 min, PBS %5 min x3 ¥X, ik
JE 45 ug/mL i DIPA & Y 40 ifi#% 2 min, PBS ¥
5 min x3 &, &, AL RE BRI TS, B AN
CFTR Y33k, i (4 40 HIA%

6 Siitrdiik W SPSS 11.0 Giit o Hrik
XA AT S22 TR R L x £ 5 3RoR,
LA LU ORI ST FEAS ¢ K8, 220 LU RCR O 2547
Br, P <0.05 WZESHGIH#E L.

# R

1 HH KRB BHZ M SLC26A3 ,SLC26A6
FIFEIREE R LR (1,36 1) 5IEH X B e, A
T2 SLC26A3 .SLC26A6 [41%, (H 2% B L4t % &
X (P>0.05); SR A, F 255 B AR 80m 5 &
HRERE T HKRERE RS SLC26A3 1K ik
I, 2% H %8 L (P <0.05) ; SHEAEIZ 1, F
jE e TA, B AR e A KRS /i
SLC26A6 Kk, 2R A GHIT#E L (P <
0.05,P<0.01),

e £ 4

-
SLC26AG =M s s --11

B-actin
—idilll L e
A B G D E F
TE: A CHIEH B4 B AL C K REUISRI LD
BRI E N R B AL F v R B T 4
1 &K E S E SLC26A3 .SLC26A6 )
FRgE R

R1 BHKHEBZENE SLC26A3 .SLC26A6 11
FiREERILE (IOD,xxs )

215 n SLC26A3 SLC26A6
1E 6] R 8 0.41+0.16 0.49 +0.08
A 8 0.33 0. 11 0.41+0.07
SR fiwiiliny 8 0.42 +0.16 0.47 +0.11
AR 8 0.44 +0.19 0.52+0.10*
EPN il 8 0.60+0.22" 0.90 +0.08 **
HERT 8 0.53 £0.16* 0.53+0.08"

0 SRR A, “P <0.05, " P <0.01; T

2 KK EBHZEE CFTR RGN LK
(K2,32) SIEFXTERAIH, #AI4] CFTR i3k
AP A2 RIS (P >0.05) 5 SR L
B, 2505 8RR R ALK BUS Bz AR CFTR
FER RIS A g E (P <0.01),

(5]

E: ANIEH AL B
SRR, Co B SRERF

e

©

B2 KEBBUZHE CFTR ik
(PO @ik, x200)

®2 REHEBUZHBE CFTR #RRLIR L
(RIEMH, x+ s )

2159 n K

1EH R 8 30.65 +8.85
%) 8 33.41£7.89
FRBET 8 44.29 +15.87
EER iRl 8 33.89+9.34
AR R A 8 58.08 +7.89 **
AR 1 ) 8 66.86 +15.7 **

T ®

H HiH B= 245757 B 05 2E I KR SE BT BA
TARKMIERE, /R TR AL Tl #3758 S 1)
SR Bt s AR B R AR L A T SR A A bR
AEAL RNETFRIOR , &I P I 253597 15 15095 ML A
FEME ik, H B2 xse it B B Ia YT R &
B IR B B 0 B PP (R R Y
B A E W R HP %) B0 E AR T (F
TG A ALY AR R R A K HTIIR R i
W LA B R i \HCO, FZE R 1 53
Wh AR SE R R S ) I R4 1 TR i i 3 ) ek
ER SRR S T % R

A 2 T 45 PR 28 R R T e O AL o8
b R LR SRS R . R
32 B2 (4 B A PIL A2 45 HC O, 430k, B b s, 266



- 84 - v E R EEE A AR 2013 4R 1 A 5 33 4 1 I CJITWM, January 2013, Vol. 33, No. 1

S B R0 B i 9, HL b e R B AL R E
HCO; 4rilbh. B2 H BT E K. E & A EHi
FEREEN R, HCO, MR T 2 M & i [ &
(RIRZIR A1, Zh AR 1 R 4 HC O, #4128 (A 1E HCO;
SRR EE PR S EEAEH . RS T
AR PAREIE I R A AR s AE fE A HCO, #4is M,
i CFTR Ml CI"/HCO, &gk, i SLC26Ax K
% (SLC26A3,SLC26A6) %, X4 HCO, fiziEH
i E R ALY HCO, 20 o Kt B IF 5 2 W 1
B .18 F RS HCO, 23 WA X i3 1 1
F%E CFTR Hl SLC26Ax %2, i CFTR 21 .
AR R A Y HCO, s B H, 7E b4
Hify HCO; syl H EZ AMEM . CFTR AV T4
N FEAE 540 F cAMP .cGMP .Ca® " il s .+ —
18l b B2 40 B HCO, 4% i, 59 4b, BF 5% %
CFTR 5 SLC26 tHEAEM T E .+ 48 b K 4 g
[l HCO, 43is'®®; F2 SLC26A6 Fi SLC26A3 it
SLC26 (1] STAS %k 5 CFTR f R 45 #4 3 AH 1.4
1, SBOE AR

7E SLC26AxX %k, SLC26A3 i1 SLC26A6 1
HE T AR AR L R AN TS C1LT/HCO, BT
A RS BB HCO, 4y b [FREt B35 T &
ZAEA®

FERATAT LI & R3S SR EUAA RAFRTT
T 9 3, (H DT S B LB AT AR SE 6k
HX} HCO, #iz# 1 CFTR.SLC26A3 }7 SLC26A6
FIT AT TS, 45 SRR B, B AR RE L CFTR
SLC26A3 K SLC26A6 1) £ ik, H HL#Hl nf A &
CFTR. SLC26A3 J% SLC26A6 i 15 I f 4 Hi (¥
HCO; #%iz 1 H M 32 2 B B AL & b Rz 4 iy
HCO, 43, 4, CFTR I ETE T AR I 5 40 g

B R RS R B A T A R AR,
fEH R T B R H S A B, R S A
58, iR e Bt @A L 2 —

2 % x #t

=,

(1] Axmitly VL, SCHE 2, 45 B AR oW S50 v 15t i 1E
FALJ ] B Be 4R, 2001, 24(5) : 388 —390.

[2] Flemstrom G, Isenberg JI. Gastroduodenal muco-
sal alkaline secretion and mucosal protection[ J ].
Physiology, 2001, 16(1) : 23 -28.

[3] WILrPEZBYT B Bt O s [ J ] #rih
PHPEZE 424, 2009, 19(1) : 57 -59.

[4] Tuo BG, Wen GR, Zhang YL, et al. Involvement of
phosphatidylinostol 3-kinase in cAMP-and cGMP-
induced duodenal epithelial CFTR activation in
mice[ J]. Am J Physiol Cell Physiol, 2009, 297
(9): c503-c515.

[5] Lohi H, Lamprecht G, Markovich D, et al. Iso-
forms of SLC26A6 mediate anion transport and
have functional PDZ interaction domains[J]. Am
J Physiol Cell Physiol, 2003, 284(3): 69 -79.

[6] Kos BH, Zeng WZ, Dorwart MR, et al. Gating of
CFTR by the STAS domain of SLC26 transporters
[J]. Nature Cell Biol, 2004, 6(4): 43 -50.

[7] Ishiguro H, Steward M, Naruse S, et al. Cystic fi-
brosis transmembrane conductance regulator
and SLC26 transporters in HCO;-secretion by
pancreatic duct cells[J]. Acta Physiologica Sini-
ca, 2007, 58(4): 465 -476.

[8] Ko SB, Shcheynikov N, Choi JY, et al. A molecu-
lar mechanism for aberrant CFTR-dependent
HCO,-transport in cystic fibrosis [ J]. EMBO J,
2002, 21(21): 5662 -5672.

(iki:2011 -09 -30 {&H1:2012 -09 -21)



